Summary. Rats were androgenized by injection of 50 \ g=m\ g testosterone propionate on the 5th day after birth and when adult were treated with 5 i.u. PMSG; some of the animals were mated. Serum was obtained daily and the concentrations of progesterone, 20\g=a\-dihydroprogesterone and prolactin, estimated by radioimmunoassays, were compared to values found for mated, but not ovulating, androgenized females and those for normal pregnant females.
Introduction
Adult female rats androgenized neonatally by treatment with testosterone propionate typically display a cornified vaginal mucosa, which is the basis for calling them 'constant oestrous' animals (Segal & Johnson, 1959;  Barraclough, 1961; Johnson, 1972) . Such females can also be considered in 'constant pro-oestrus', considering the ovarian follicular development and the elevated concentrations of oestradiol in the serum (Cheng & Johnson, 1973/74; Mallampati & Johnson, 1974) . Ovulation, formation of corpora lutea, and interruption of the condition of vaginal oestrus follow a 'surge' in gonadotrophins in these animals whether it is accomplished by injection of exogenous FSH and LH or by administration of hypothalamic gonadotrophinreleasing hormone (Segal & Johnson, 1959; Johnson, 1963) . Progesterone production, presumably from corpora lutea, begins shortly after the induction of ovulation but it does not persist (Barraclough & Fajer, 1968; Pang & Johnson, 1974) . Barraclough & Fajer (1968) considered this failure to establish pseudopregnancy a consequence of inadequate prolactin secretion from the pituitary of the androgenized female.
The gonadotrophin surge in the oestrous cycle of the normal rat has been shown to consist of a relatively brief but large rise in the concentration of LH in the serum and a more sustained rise in FSH (Gay, Midgley & Niswender, 1970; Butcher, Collins & Fugo, 1974; Smith, Freeman & Neill, 1975) . Pseudopregnancy with persistence of ovarian progesterone production can be induced either by mating or mechanical stimulation of the uterine cervix at the time of the gonadotrophin surge; the latter procedure is known to lead to secretion of prolactin from the pituitary (Smith, McLean & Neill, 1976) .
The objective of the present study was to induce pseudopregnancy or pregnancy in andro¬ genized female rats injected with PMSG. This gonadotrophin was chosen because of its long half-life which produces a rise in FSH and LH activity persisting for several hours. 
Assays
Progesterone and 20a-dihydroprogesterone (20a-hydroxypregn-4-ene-3-one) concentrations were determined by radioimmunoassay. Anti-progesterone antiserum was prepared by Dr Vernon Stevens (Ohio State University, Columbus, Ohio). This antibody showed a 4% crossreactivity with 17a-hydroxyprogesterone and a 20% cross-reactivity with 5a-pregnen-3,20-dione but cross-reactions with other progestagens, androgens or oestrogens were less than 0-1%. The antiserum to 20a-dihydroprogesterone was prepared by Dr C. N. Pang and Dr J. Hilliard (University of California at Los Angeles) and the only steroid which gave appreciable crossreactivity, i.e. >1%, was 20ß-dihydroprogesterone (42%). A detailed description of the assay procedure has been published (Grotjan & Johnson, 1976) . All standards were extracted from serum obtained from adult adrenalectomized and ovariectomized rats; no correction for extraction efficiency, which averaged 83 ± 2-5%, was made. The minimal detectable amounts were 10 pg progesterone and 5 pg 20a-dihydroprogesterone. While the antisera were highly specific for the hormones studied cross-reactivities with other steroids were unavoidable and values stated for progesterone and 20a-dihydroprogesterone may include other materials extracted by the methods used. All samples from the same series were included in the same assay; intra-and interassay coefficients of variation have consistently remained below 10 and 20% respectively.
Prolactin was measured using the radioimmunoassay kits supplied by the National Institute of Arthritis, Metabolism and Digestive Diseases, U.S. Public Health Service. Rat prolactin (1-2) was iodinated by a modification of the method described by Butt (1972) . The important modification was use of a 1 2 cm round plastic cup filled with paraffin wax as the iodination vessel. Prolactin (2-5 pg in 25 pi) was placed in a centre depression in the wax along with 25 ul 0-5 M-sodium phosphate (pH 7-2) and 300 pCi (3 pi) Na,25I (New England Nuclear Corp., Boston, Massachusetts). The cup was covered with a glass slide to which was attached a piece of filter paper (2 cm diam.) which has been soaked with a solution of chloramin-T (8 mg/ml); the filter paper had previously been impregnated with 0-15 M-NaCl and dried. The iodination was allowed to proceed for 6 min and then the iodinated hormone was separated on Sephadex G-75 by using 0-1 M-phosphate buffer, pH 7-2, for elution. In the assays the results were expressed in terms of the standard supplied with the kit (RP-1). The minimal concentration of prolactin detectable was 0-6 ng/ml with an inter-assay coefficient of variation of 6-2 ± 1 (s.e.m.) %; intraassay variation was 13-8 ± 1-6%.
Results
The concentrations of progesterone, 20a-dihydroprogesterone and prolactin, found in normal pregnant females at 10:00 h (lights on 06:00-20:00 h daily) are shown in Table 1 androgenized females ovariectomized for 1 week was 4-1 + 0-64 (s.e.m.) ng/ml; the concentration at the end of 2 weeks was 6-3 ± 0-6 ng/ml. The values for 20a-dihydroprogesterone were 1-1 ± 0-23 ng/ml at 1 week and 0-84 ± 0-15 ng/ml at 2 weeks after ovariectomy.
The lowest serum prolactin concentrations in the mated androgenized females were obtained on the 4th day after mating ( Each pair of ovaries removed 9 days after injection of PMSG (N = 7) contained an average of 12 corpora lutea and weighed 76-0 ± 2-9 mg; for comparison the paired weight of ovaries of 8 females not injected and containing only follicles was 32-3 ± 1-9 mg.
The hormone levels of mated androgenized females treated with PMSG are shown in Table  4 . Two sampling times were used. While there were some differences in hormone concentrations between the two groups these were not statistically significant. After (Barraclough & Fajer, 1968; Pang & Johnson, 1974) . After ovulation with LH, progester¬ one production, as well as high progesterone:20a-dihydroprogesterone ratios, could be sustained until Day 5 by the daily administration of 10 i.u. prolactin, provided that the first dose was given i.v. (Barraclough & Fajer, 1968) . Barraclough & Fajer (1968) concluded that the gonadotrophin necessary for the maintenance of functional corpora lutea, and which was inadequate in androgenized females, was prolactin.
Subsequent studies have confirmed the importance of prolactin for the production of progesterone by newly formed corpora lutea in normal females (Smith et al, 1976) . Further¬ more, Smith et al (1976) have demonstrated that cervical stimulation associated with mating is responsible for the initiation of the diurnal and nocturnal surges in prolactin necessary to maintain progesterone secretion. The rather low levels of prolactin found in the normal pregnant animals in the present study (Table 1) probably can be accounted for by an inappropriate samp¬ ling time; 4 h into the light period would be expected to be a nadir in serum prolactin level (Smith etal, 1975) .
Mating is assumed not to occur in androgenized females and thus cannot be invoked to induce prolactin secretion (see references in Döraer, 1977). However, Kramen & Johnson (1971) (Mallampati & Johnson, 1974) . Zeilmaker (1964) (1971) concluded that the steroid was produced by old corpora lutea of previous cycles and since androgenized females do not have such corpora lutea their production of this hormone would be expected to be low. Barraclough & Fajer (1968) , on the other hand, reported large amounts of 20a-dihydroprogesterone in the venous drainage from ovaries in androgenized females given hCG; reserpine administration reduced the level, presumably by increasing the output of prolactin. In the present study 20a-dihydroprogesterone was lower in pseudopregnant androgenized females than in normal pregnant animals on Days 2 or 3 but at later times it was higher in the androgenized females. The source of the 20a-dihydroprogesterone is not known but it probably comes from the steroidogenically active corpora lutea; the steroid was not present in high concentration in the sera of animals lacking corpora lutea (Table 2 ).
In conclusion, we interpret the present results to indicate that the LH activity of PMSG causes ovulation and luteinization of mature follicles in androgenized females. The FSH activity of PMSG, probably in concert with LH activity, stimulates the follicular oestrogen-synthesizing system which is responsible for increasing serum oestradiol levels. The oestrogen could then stimulate the hypothalamic-hypophysial axis to increase the secretion of prolactin which is responsible for the maintenance of functional corpora lutea. Other interpretations, including a direct luteotrophic role for oestrogen, are of course possible.
